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[DOCUMENT NAME] Specif ication 

[TITLE. OF THE INVENTION] Image Processing Apparatus 
[CLAIMS] 

[Claim 1] An image processing apparatus comprising: 

means for reading a document, and inputting an 

image; 

first and second storage means to which image 
data obtained by the input means are written alternately ; 

means for dividing the image data in said first 
and second storage means in a main scan direction, for 
alternately reading the divided image data, for 
conducting a pipeline processing, and thereby for 
executing a logic; 

third and fourth storage means to which the 
image data having been subjected to the operation are 
alternately written; 

means for alternately reading the image data 
from the third and fourth storage means and for 
outputting the image data before the division; 
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means for accumulating predetermined logic 
information to be set to said means for executing the 
logic; and 

means for reading the logic information from 
5 the storage means to set the read logic information to 
said means for executing the logic. 

[Claim 2] The image processing means according to claim 
1, wherein when the image data is divided in the main 
scan direction and is alternately read, a predetermined 
10 number of pixels on boundary portions of the division are 
read repeatedly. 

[Claim 3] The image processing apparatus according to 
claim 1, wherein when the image data is alternately 
written to said first and second storage means, a 
15 predetermined number of pixels are written repeatedly to 
said both storage means . 

[Claim 4] An image processing apparatus comprising: 

means, connected to a computer through 
connection means, for executing a predetermined image 
20 processing for outputting the image data obtained from 
the input means according to claim 1 to said computer; 
and 

means for outputting the data, to which the 
predetermined image processing has been executed, to said 
25 computer through said connection means, 
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wherein said apparatus further comprising: 
means for accumulating predetermined logic 

information for conducting said image processing; and 

means for reading said logic information from 

said storage means to set the logic information to said 

execution means. 

[Claim 5] An image processing apparatus comprising: 

means, connected to a computer through 

connection means, for executing a predetermined image 

processing to a print output data outputted from the 

computer; and 

the output means according to claim 1, for 

outputting the .data to which the predetermined image 

processing has been executed, 

wherein said apparatus further comprising: 
means for accumulating predetermined logic 

information for conducting the image processing; and 

means for reading the logic information from 

said storage means, and for setting the logic information 

to said execution means. 

[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[FIELD OF THE INVENTION] 

The present invention relates to an image 
processing apparatus, and particularly relates to an 
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image processing apparatus for conducting an image 
processing necessary when outputting image data inputted 
from a scanner and outputting the inputted image data to 
a printer in a digital color copying machine, and for 
5 conducting an image processing necessary when 
transmitting image data inputted from a scanner to a 
computer connected to the color copying machine or when 
outputting the image data transmitted from the computer 
to the printer . 
10 [0002] 

[PRIOR ART] An image processing in an image 

processing, apparatus such as a color copying machine, is 
normally executed by a dedicated LSI. There is, for 
example, an image processing apparatus (refer to Japanese 

15 Patent laid open Publication 8-307717/1996) wherein an 
image region separation function and the like is 
incorporated in a dedicated LSI. Although the 

development of LSI of this type requires a considerable 
time, the life of the product is short and product 

20 development efficiency is low due to a fact that various 
improvements and changes are frequently conducted to 
image processing methods. 

[0003] Further, the above-mentioned color copying 

machine is also used as a scanner or as a printer . for a 
25 computer connected to a network. In this case, however, 
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an external device is required, and this increase in the 
quantity of hardware devices increases the cost. 
[0004] Therefore, there is proposed a signal 

processing method capable of increasing the number of 
5 processing signals without increasing the quantity of 
hardware devices (refer to Japanese Patent laid open 
Publication 3-320926/1991) . In this method, an element 
having changeable internal logic is used as a logic 
element, and the interior of the logic element is 
10 appropriately changed without providing a plurality of 
image processing circuits, thereby executing a specified 
logic and decreasing the quantity of hardware devices . 
[0005] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

15 Nevertheless, image data processed by a color 

copying machine, a scanner or a printer is considerably 
large in quantity and, in particular, many line memories 
each having a capacity as large as 8 bits * 5000 words 
are used. Therefore, the line memories cannot be 

20 included in the above-mentioned logic element. It is 
difficult,^ therefore, to apply the signal processing 
method stated above to a color copying machine or the 
like for processing a large quantity of image data. 
[0006] The present invention has been made by 

25 considering the above background, and it is an object of 
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the present invention to provide an image processing 
apparatus capable of shortening a development period for 
an image processing section in a color copying machine, 
and of facilitating the change of internal logic. 
5 [0007] It is another object of the present 

invention to provide* an image processing apparatus 
capable of dispensing with an external device if a color 
copying machine is used as a scanner or a printer for a 
computer connected to a network. 

10 [0008] 

[MEANS FOR SOLVING THE PROBLEMS] 

In order to obtain the above object, the 
invention recited in claim 1 comprises: means for reading 
a document, and inputting an image; first and second 

15 storage means to which image data obtained by the input 
means are written alternately; means for dividing the 
image data in said first and second storage means in a 
main scan direction, for alternately reading the divided 
image data, for conducting a pipeline processing, and 

20 thereby for executing a logic; third and fourth storage 
means to which the image data having been subjected to 
the operation -are alternately written; means for 
alternately reading the image data from the third and 
fourth storage means and for outputting the image data 

25 before the division; means for accumulating predetermined 
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logic information to be set to said means for executing 
the logic; and means for reading the logic information 
from the storage means to set the read logic information 
to said means for executing the logic* 

[0009] In the invention recited in claim 2, when 

the image data is divided in the main scan direction and 
is alternately read, a predetermined number of pixels on 
boundary portions of the division are read repeatedly. 
[0010] In the invention recited in claim 3, when 

the image data is alternately written to said first and 
second storage means, a predetermined number of pixels 
are written repeatedly- to said both storage means. 
[0011] The invention recited in claim 4 is an 

image processing apparatus comprising: means, connected 
to a computer through connection means, for executing a 
predetermined image processing for output-ting the image 
data obtained from the input means according to claim 1 
to said computer; and means for outputting the data, to 
which the predetermined image processing has been 
executed, to said computer through said connection means. 
The apparatus further comprises: means for accumulating 
predetermined logic information for conducting said image 
processing; and means for reading said logic information 
from said storage means to set the logic information to 
said execution means. 
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[0012] The invention recited in claim 5 is an 

image processing apparatus comprises: means, connected to 
a computer through connection means, for executing a 
predetermined image processing to a print output data 
outputted from the computer; and the output means 
according to claim 1, for outputting the data to which 
the predetermined image processing has been executed. 
The apparatus further comprises: means for accumulating 
predetermined logic information for conducting the image 
processing; and means for reading the logic information 
from said storage means, and for, setting the logic 
information to said execution means • 
[0013] 

[PREFERRED EMBODIMENTS OF THE INVENTION] 

An embodiment of the present invention will be 
described below with reference to the drawings. Fig. 1 
shows a constitution of the embodiment of the present 
invention. An input means 1 is, for example, a scanner 
reading a document to input an image. A logarithm 
converter means 2 corresponds to a logarithm converter, 
circuit described in the above-mentioned publication 
(Japanese Patent laid open Publication 8-307717/1996), 
and it converts a linear reflectance signal into, a linear 
density signal. Fig. 6 shows a constitution of the image 
processing apparatus shown in Fig. 1 of the publication. 
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[0014] Logic means 3 to 6 process image data by 

means of internal logic set by control means, and the 
internal logic is appropriately constructed by a 
rewritable FPGA (Field Programmable Gate Array) . Storage 
means 7 to 10 are buffer memories, such as RAM's, 
temporarily storing image data. Control means 11 

consists of a CPU core and relevant ROM and RAM which 
fetches logic information from an accumulation means and 
inputs the logic information into the logic means 3 to 6 
to set the internal logic. 

[0015] Accumulation means , 12 is a ROM 

accumulating a plurality of logic . information set to the 
logic means 3 to 6. Connection means 13 is an interface 
for inputting and outputting data to and from a computer. 
Output means 14 is a printer which outputs image data. 
An image region separator means 15 is constructed by 
integrating ah edge separation circuit, a dot separation 
circuit, a color separation circuit, a storage device, a 
multiplexer and a decision circuit shown in Fig. 6. 
[0016] In this embodiment, the image processing 

apparatus operates as a copying machine, a computer 
scanner or a printer for a computer by replacing the 
internal logic of each of the logic means 3 to 6. Now, 
the embodiment in each case will be described. 
[0017] (1) Embodiment as a copying machine: 
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By way of example, description will be given to a 
case of realizing a color copying machine shown in Fig. 6. 
A- filter circuit (3), a color correction circuit (4), a 
UCR (undercolor remove) circuit (5) and a dither circuit 
5 (6) shown in Fig. 6 are realized by the logic means 3 to 
6 according to the present invention as follows. 
[0018] In the filter circuit, for example, filter 

factors as shown in Figs. 7(a) and (b) are employed. In 
this case, the filter circuit is normally constructed 

10 with line memories capable of storing the pixel number of 
document image data in a main scan direction as shown in 
Fig.* 2. For example, while it is assumed that the 
longitudinal direction of an A4-size document is the main 
scan direction, if an image is read with a resolution of 

15 400 dpi, one line consists of about 5,000 pixels. The 
capacity of the line memories used is, therefore, 8 bits 

* 5, 000 pixels * 2 line memories * 3 colors = 240, 000 
bits for 8-bit data per one pixel. 

[0019] On the other hand, as an example of the 

20 logic means 3 to 6, the capacity of an RAM capable of 
including a maximum-size FPGA (XC4062XL) shown in 

* Programmable Logic Data Book" (1997 V3, Xilinx, Inc.), 
pages 4 to 6 is 73,728 bits. Therefore, it is necessary 
to use a plurality of FPGA's, which increases circuit 

25 scale and pushes up the cost. 
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[0020] According to the present invention, an 

image processing is conducted by using line memories of 
small capacity which can be included in an FPGA so as to 
solve this problem. For example, it is assumed that the 
number of storage pixels of the line memory is 32. 
Namely, while assuming that the number of pixels in the 
main scan direction is 32, a pipeline processing is 
conducted. As a result, the capacity of the used line 
memories is 8 bits * 32 pixels * 2 line memories * 3 
colors = 1,536 bits. Thus, the line memories can be 
sufficiently included in one FPGA. 

[0021]. The image data . outputted from the 

logarithm converter means 2 is divided into a plurality 
of segments each having a predetermined quantity equal to 
or smaller than the capacity of the storage means 7 

(while the storage means 7 and 8 have the same capacity) 
in the sub-scan direction as shown in Fig. 3, which 
segments are referred to as band 1, band 2, and band 

n (where n is an integer equal' to or greater than 2). 
The image data of each band is alternately inputted into 
the storage means. 7 and 8. During a filter operation, it 
is necessary to multiply . respective five pixels on 
continuous three lines (a total of 15 pixels) by factors 
corresponding to their respective positions and to add 
them together. Therefore, if a scanner image is divided 
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into banks, an image corresponding to one line becomes 
scant on each of the upper and lower ends of the scanner 
image. In order to compensate for this shortage, the 
final line of the band i-1 is added to the top of the 
image data of the band i (where i = 2, . n-1) as shown 
in Fig. 4, and the leading line of the band i+1 is added 
to the end of the image data of the band i. In this way, 
at the time of switching the input of image data between 
the storage means 7 and 8, the image data corresponding 
to two lines are repeatedly inputted into the storage 
means 7 and 8 . 

[0022] The image data inputted into the storage 

means 7 or 8 is divided into segments each having 32 
pixels in the main scan direction and are outputted, as 
shown in Fig. 5. First, the first 32 pixels of the first 
line of the storage means are outputted. Then the first 
32 pixels of the second line are outputted. Similar 
processing is performed likewise, and the first 32 pixels 
of the final line stored in the storage means are 
outputted. 

[0023] Thereafter, returning again to the first 

line, the next 32 pixels of the first line are outputted. 
The image data corresponding to two lines on band 
boundaries are repeatedly outputted. At this time, 
therefore, pixels on division boundaries in the main scan 
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direction are repeatedly outputted. During the filter 
operation, since two pixels in the main scan direction on 
both sides of a noted pixel are simultaneously required, 
32 pixels are outputted while the last four pixels out of 
the first 32 pixels of the first line already outputted 
are repeated outputted. Likewise, the pixels up to the 
final line in the storage means are outputted. 
[0024] In this way, the image data outputted from 

the logarithm converter circuit is temporarily stored in 
the storage means, the image data is divided into images 
each having 32 pixels in the main scan direction, and a 
pipeline processing is conducted. At this moment, by 
repeatedly outputting . the pixels on the division 
boundaries in the main scan direction and the sub-scan 
direction, it is possible to smoothly execute a filter 
operation. 

[0025] The image data processed by the filter 

circuit, the color correction circuit, the UCR circuit 
and the dither circuit employing small capacity line 
memories which can be included in the logic means is 
alternately inputted into the storage means 9 and 10. 
Then, the image data is outputted as an image having 
5, 000 pixels in the main scan direction from the storage 
means, for which the input of the image data has been 
completed, to the printer. 
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[0026] Logic information for realizing the filter 

circuit, the color correction circuit, the UCR circuit 
and the dither circuit, all of which are contrived as 
stated above by means of the logic means 3 to 6, is 
accumulated in the accumulation means 12 in advance. 
[0027] First, the logic is set to the logic means 

3 to 6 by the control means 11. Next, the scanner reads 
a document, the output image data of the scanner is 
subjected to logarithm conversion and a predetermined 
quantity of image data is inputted into the storage means 
7. Before the image data is completely inputted into the 
storage means 7, a predetermined number of repeatedly 
outputted pixels are inputted into the storage means 8, 
and the image data are continuously inputted into the 
storage means 8. 

[0028] While the image data is being inputted 

into the storage means 8, the image data inputted into 
the storage means 7 is divided and outputted in the main 
scan direction, and a predetermined pipeline processing 
is conducted to the divided image data by the logic means 
3 to 6 . The divided image data which have been processed 
are inputted into the storage means 9, and image data 
corresponding to one band to be outputted to the printer 
is completed. Thereafter, the! image data is outputted 
again to the printer from the storage means 9 as an image 
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having 5, 000 pixels in the main scan direction. At the 
same time, the input of the divided image data after the 
pipeline processing to the storage means 10 is started. 
[0029] Thus, a circuit equivalent to the color 

5 copying machine in the above-mentioned publication can be 
realized by using part of the logic means (FPGA) having 
changeable internal logic. As stated above, ' the 

embodiment of Fig. 1 operates as a copying machine. 
[0030] (2) Embodiment as a scanner for a 

10 computer: Here, by way of example, description will be 
given to a case of processing up to that of the filter 
circuit for the image data outputted from the scanner to 
output resultant image data to a computer connected to 
the scanner. 

15 [0031] The same logic as that in the embodiment 

of the copying machine (1) mentioned above is set to the 
logic means 3. Logic for allowing image data to pass 
through the inside is set to the logic means 4 and 5. 
Logic for alternately inputting the image data subjected 

20 to a division processing by the logic means to the 
storage means 9 and 10 and for outputting the image data 
again as an image having 5, 000 pixels in the main scan 
direction to the computer is set to the logic means 6. 
[0032] Logic information for setting the above 

25 logic to the logic means 3 to 6 is accumulated in the 
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accumulation means 12 in advance. The logic information 
is read from the accumulation means 12 by the control 
means 11, and the above logic is set to the logic means 3 
to 6. A document is read by the scanner and is subjected 
to the above-mentioned image processing by the logic 
means 3 to 6. Thereafter, the image data is outputted to 
the computer connected to the scanner by the . storage 
means 9 or 10 through the connection means 13. Thus, the 
embodiment of Fig. 1 functions as a scanner for a 
computer. 

[0033] (3) Embodiment as a printer for a 

computer: 

By way. of example, description will be given to 
a case where the image processing apparatus functions as 
a page printer as described in Triceps WS 133 *Page 
Printer Control Technique", page 43. Fig. .8 shows an 
example of a structure of the page printer shown in the 
above publication. 

[0034] In the block diagram shown in Fig. 8, 

constituent elements relating to image processing are as 
follows: 

a. CPU section: to control an entire page printer 
controller. 

b. Font section: to store character pattern data. 

c. Write control section: to convert print output data 
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transmitted from a computer into image data, and to store 
the converted data in a memory. 

[0035] Further, an engine interface control 

section shown in Fig. 8 controls a printer engine 
connected thereto and outputs image data. Since the 
function of outputting the image data to the printer from 
the respective storage means is already realized for this 
embodiment as a copying machine, the description of the 
engine interface control section will not be given herein. 

[0036] The CPU section corresponds to the control 

means 11 in this embodiment. The character pattern data 
constituting the font section is accumulated in the 
accumulation means 12 in advance. 

[0037] A graphic write function is given to the 

logic means 4, and a write control function is given to 
the logic means 5. At this time, both of the logic means 
are designed to be accessible to the storage means 7, 8, 
9 and 10 as frame buffers. Namely, data can be accessed 
by the storage means 7 and 8 by way of the logic means 3 
from the logic means 4, and data can be accessed by the 
storage means 9 and 10 by way of the logic means 5 and 6. 
Moreover, data can be accessed by the storage means 7 and 
8 by way of the logic means 3 and 4 from the storage 
means 7 and 8, and data can be accessed by the storage 
means 9 and 10 by way of the logic mean 6. 
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[0038] Furthermore, each of the logic means 3 and 

6 has the functions of switching the above-mentioned data 
access routes inside of the logic means 4 and 5 to output 
the data in the storage means 7, 8, 9 and 10 to the 
5 printer . Logic information for setting the above 
function to the logic means 3 to- 6 is accumulated in the 
accumulation means 12 . 

[0039] First, the above logic is set to the logic 

means 3 to 6 by the control means 11. Next, print output 

10 data inputted from the computer through the connection 
means 13 is temporarily inputted . into a RAM of the 
control means 11. A CPU. in the control means 11 
discriminates the data. If the data is character code, a 
corresponding character pattern is read "from the font 

15 section in the accumulation means 12, and the data is fed 
to the logic means 4. The logic means 4 writes the data 
thus fed as image data to the storage means (frame 
buffers). If the data in the RAM is* raster image data, 
then the data is fed to the logic means 4 and is decoded 

20 by the logic means 4, and the image data is written to 
the storage means (frame buffers) . If the data in the 
RAM is graphic data, then the data is fed to the logic 
means 5, and the command is developed into dots to be 
written to the storage means (frame buffers) . 

25 [0040] .As explained above, after the CPU 
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discriminates the data and feeds the data to the 
corresponding logic means, the logic means conducts a 
processing for writing the data to the storage means. 
Thus, after processing the print output data 
5 corresponding to one page, the image data in each storage 
means is. outputted to the printer. Thus, the embodiment 
of Fig. 1 operates as a printer for a computer. 
[0041] 

[ADVANTAGES OF THE INVENTION] 

10 As explained above, according to the invention 

recited in claim 1, since the logic means { FPGA) having 
changeable internal logic is employed, a development 
period is shortened, and logic change can be easily made 
if compared with a case of employing a dedicated LSI. 

15 Further, since a part of the pipeline processing section 
is realized by an FPGA, the number of expensive FPGA' s to 
be used can be reduced if compared with a case where the 
entire pipeline processing section is constituted out of 
FPGA' s and it is, therefore, possible to suppress cost 

20 increase . 

[0042] According to the invention recited in 

claim 2, since the pixels on the division boundary 
portions in the main scan direction of the image data are 
repeatedly outputted, it is possible to efficiently 

25 execute a filter operation for simultaneously processing 
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on a plurality of continuous pixels in the main scan 
direction. 

[0043] According to the invention recited in 

claim 3, since the pixels on the division boundary 
portions in the sub-scan direction of the image data are 
repeatedly inputted into the storage means, a filter 
operation for simultaneously processing a plurality of 
continuous pixels in the sub-scan direction can be 
efficiently executed. 

[0044] According to. the invention recited in 

claim 4, since connection means for', connecting the image 
processing apparatus to^ a different computer is provided, 
and document image read can be processed and then 
outputted to the different computer, it is not necessary 
to provide an external device if the image processing 
apparatus is used as a scanner for a computer* 

[0045] According to the invention recited in 

claim 5, since connection means for connecting the image 
processing apparatus to a different computer, image 
processing logic for outputting print output data 
outputted from the computer to a printer is set to the 
logic means and then an image processing is conducted, it 
is not necessary to provide an external device if the 
image processing apparatus is used as a printer for a 
computer. 
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[BRIEF EXPLANATION OF THE DRAWINGS] 

Fig. 1 shows the constitution of an embodiment 
of the present invention. 

Fig. 2 shows line memories constituting part of 
a filter circuit. 

Fig. 3 shows that image data which has been 
subjected to logarithm conversion are divided into bands. 

Fig. 4 is an explanatory view for writing band 
data to storage means. 

Fig. 5 is an explanatory view for dividing a 
band i in the main scan direction. 

Fig. 6 shows an example of the constitution of 
a color copying .machine to which the present invention is 
applied. 

Figs. 7(a) and 7(b) show examples of the filter 

circuit. 

Fig. 8 shows an example of the constitution of 
a page printer to which the present invention is applied. 
[REFERNCE NUMERALS] 

1 input means 

2 logarithm (Log) conversion means 
3, 4, 5, 6 logic means 

7, 8, 9, 10 storage means 

11 control means 

12 . accumulation means 
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13 connection means 

14 output means 

15 image region separation means 
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[Abstract] 

[OBJECT] To shorten a development period for an 

image processing section in a color copying machine, and 
to facilitate the change of internal logic. 
[MEANS FOR SOLUTION] 

Inputted, logarithm-converted image data are divided 
into a plurality of bands and alternately are written to 
storage means 7 and 8. When reading the data, the image 
data of each band is divided in the main scan direction, 
logic means (FPGA) 3 to 6 conduct a pipeline processing 
to the divided data, respectively, and data corresponding 
to one band is written to storage means 9. 
Simultaneously with the output of the data corresponding 
to one band from the storage means 9 to a printer, next 
pipeline-processed divided data are written to storage 
means 10. In case of realizing a copying machine, logic 
information for realizing a filter circuit, a color 
correction circuit and the like from accumulation means 
12 is set to logic means. 



11—112753 



Fig, 



mi] 



1 o 



1 1 



t 6 

_5l 



E_3 



«- 



©am* 
— ? — 



a 



"T — 



TE — 



1 4 



i a- 



1: Input means 
2: Log conversion 
3,4,5,6: logic means 
> 7/8,9,10: Storage means 
11: Control means 
12: Accumulation means 



13 — 



computer 



13: Connection means 
14: Output means 

15: Image region separation means 



Fig. 2 



[[22] 



Line • memory 
9-f >**eu 



Line memory 



. Fig. 4 



[04] 



Log conversion circuit output image 



Band i-1 
Band i 
Band i+1 



/1>K i 



^ > o ne line 
?e 



is 



2 



Fig. 3 



[133] 



Division of log conversion circuit output 

Main scan T^6 5t » els) Jjnage **** 

- 8E«^©7 Strage means 

- Kta^&s Strage means 

Strage means 
-ffl«^R8 Strage means 



iBaid ;tvK2 



sub-scan 



Band n 



/Oh* 4 



ta inputted 
strage means 7 



Fig. 5[0 5] 



It — 5t 




one lxne . _ _ 

ffittfSBfc: Image data 

inputted into 
strage means 8 

— * 32G5# *> 



MPs 



one line 



Division of band i in main sa 

directioi 

fe SSasSfi^ direction 

32 pixe 



one line sub-scan & 
directioig 
Image data inputted into j, 
strage means 7 



4 pixels 



4 IS* 



11-112753 



Fig. 6 



As 



til 



Los 



Fig. 7 



c 
m 
y 



[0 6] 



c 

M 
Y 
K 



T-7 



1 0 



7) 



II 



1 1 



J M 1_ 



■wl 3 



1 4 

A 

n 
« 
as 

as 
e 



-1 2 



Scan control signal 



[07] 



1: Image input device 

2: Log conversion 

3: Filter circuit 

4: Color correction circuil 

5: UCR circuit 

6: Dither circuit 

7: Edge separation . circuit 
• 8 : Dot separation circuit 

9: Color separation circur 
10: Storage device 
13:' Decision circuit 
14: Image output device 



Fig. 8 . ims] 



x 



(tO 



o 


-X 




—X 


o 


-a 




36 


— e 


-Z 


o 


—1 




—X 


O 



CPU 



Font section 



Write 
confer©*- 



Engine 
interface 
control se ctibn 

Print 1 * m 



Frame buffer 



Write control section 



Graph! 
writir 



11—112753 



Fig. 1 



111 



10 

L 



1 6 



L 1 



1 2- 



I I 



13 — 



14 

L 



computer 



1: Input means 

2: Log conversion 

3,4,5,6: Logic means 

7,8,9,10: Storage means 

11: Control means 

12: Accumulation means 



Fig. 2 



[El 2] 



Line memory 



r 



13: Connection means 

14 : Output means . 

15: Image region separation means 



IS131 

Fig. 3 

Division of log conversion circuit output 

Main scan TffBBtTgB felB) *** 

- 8e«¥S7 Strage mean* 



Line memory 



sub-scan 



. Fig. 4 [04] 

Log conyersipn circuit output image 

^ y one line 



Band n 



Eta^as Strage means 
tetft^a7. Strage means 
► stasias Strage means 



Band i-1 
Band i 
Band i+1 



6 . 



T 



e^sfSle 1 ?^^ 51051 

^A^^ bne line Division of band i in main so 

Homage direCti ° 
inputted into Ma ^j^ n - direction 

strage means_8 ... .. . 



one line 



3 2 EG* 



3 2Bi5ft 



3 2 pCf35 



32 pixe 



one line sub-scan ^ 
I directio: 
Image data inputted into 
strage means 7 




4 pixels 



11-112753 



Fig. 6 



[(361 



A: 



C 

m 

y 



Log 



Fig. 7 



c 

M 
Y 
K 



UCRJSJft 



J 



1 0 



8 



17] 



T 



-l i 



•~1 3 



1 4 

e 



-1 2 



Scan control signal 



1: Image input device 

2: Log conversion 

3: Filter circuit 

4: Color correction circui- 

5: UCR circuit 

6: Dither circuit 
•7: Edge separation . circuit 
. 8 : . Dot separation circuit 

9: Color separation circui 
10: Storage device 
13:* Decision circuit 
14: Image output device 
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[S!**Sl] BRttSrtt*l&«Jlftt«:^*i-5*Ski:. 
*«rJ*fr-*-5#afc, t£i?l3?2lfr&<OPH£7 r -* Sr^Sl 

»*»bswB»atfr**tt*uiu i»iiE3fcf?*ai::»jfe-*- 

5 ^a £ Sr«S C £ &#®c t i" 5 Ili^iaagffio 

«>W*Sr««LTtt*Ui-r t «rW*£ i"« W#* 1 IB 
ttOBOAUSttB. 

KM b-C»#&tr£fc«:W*i: 1E*M>B 20 

[b*#>S4] a>l*»-*i:8Mjfc*a*rrt-bT8H*3 

»**iRtt«A-a^aa»fe»&*tfcBfc?'--*«r 

f?i-a*afc. tt*fT«ro^— ^SrWIBtttt^afr^b 
«r*art-S*afc. tt*frea*>&ffiGtt31ft«R*K* 

Mb. WiESWT*aK:«jM-a*afcfef»*.ytrfc*:» 
atttsMMim 30 

^fctfbTWftomfcftaSrSHM-S^aJ:. ttJMf* 

•75^— ^ Srl±J^-t-SfS*JS 1 fafiifioHi^l^aSr^^fciif 

MB**&*art-5#afc, tt»a#a*»fewiatt3attf 
«*«*ibl. «na*ff*aKisHfei-a*ai: 

[000 1] 40 

bA^bfciaSfillT 8 '— ^Sr^y >^CIiJ*i--Bttf=!S5.S5 
*H«tea«:ffv\ *fc^* + -J-*»6A*bfcHlft9 f — 
* £ * 7 — &:?«»::8&S bfc3>t*^-^ ir-EiSI-f 5 £ 

y >*\atijrrz> t # ci&sttBttM&ifriT 5 Mf£*a 

[0 0 0 21 



^Bfi^l 1-1 1 2 7 5 3 

2 

**t5. Willi. <fe«»J8«IB*4f*r*/BLS HifiL* 

^ismwam^tt msmvs - 30771 7^§-£$a& 

ov*T«* ro&ff ^gXfttff JK&ff fcAK . m& 
to#&tH8.< ft 9 . HflM»a>»*fcffl»r\ 
[0 0 0 3] Sfc, ±lEbfc# 7— 

firiSjftgl-ft 9 , KS## < ft 9 , 3 * M*£t*lJ-r 

[0004] F*«r*B j **i-wi:*<«a« 

3-3 2 09 26 t^iSrtfi?.) „ ^<Oji 

ares. ifta8iiMi*fcb-crttttta*«aEM^rffiT*»a 

B^-SrttJBU 1S&0B{fe*uaffl0(sl&fcBi?-rrc. tt 
[000 5] 

l»W4*l!WtbJ:5i:i-*»H] bA»bft;»s e>, #7 — 

"^y v^x-*as$n5®{ft7 f -^4 

tt^ftWf*— *S-e*>9.. f */ hx 5 0 O 0 !7 — 

•art^ib. jbiBbfciwiadrsiH^K^w v^y 
a-f-sr t*s-e#ftv\ ^(otitb. iSEbfcflr-^ffls* 

Stt. *ftroM<&^— ^fctoSi-S^-m^ftifl- 
ttitfll^SibV^ 

[ooo6] *3gej!i^±fabfcWSSr%^:b-rft$nfc 

*»fcbfcHfft«aaS«*rlft«lc-t-5C fcfcfcS. 
[0007] *3S9Jft>ffia>gttii. xj—m^m*. 

b"C«[ffli-**ft-fc» *Mt»t»»««r5FSf t b 

[000 8] 

[SRSSrft?S?:-r-5fcs!)W#ai «ifEB«SraMti-5fcif> 
»r x B#*llB«W>3Mi-Ctt:. J^fa^rK^Si 9 PiflfeSrA 
*+5*afc. K^^aKJzoTWbixfcBttl^*-* 
Sr^SJcS^iitr^ l . »2<OE»^afc. 1 . 35 

■cSEEt-BE^fflb^^T-f vtea+ar. tjrio. a 

^3, »4©EK^a«»&£EfcBttf— **R*Ul 

) *at. »*ffi^a*»fewnE«iaitfr*€:iit*aab. auie 
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[000 9] ff#^2fE®<£>3§IJJ3-e»4. tHrlEWtt^— * 

[0010] IS*^3 IBitro?gKT-tt. flfrfS^ 1 , S£ 2 

tLTV^. 10 
[0 0 11] W*^4lE^W5IWt?tt. =tvtr»— 

*a*r«*.*:W«*IMa»ll"e*o-C» tlTIBPrfftAafirfT 

*«■*.*:;: LTl>5„ 
[0 0 12] !*sK3g5 3E4fero3S9n?Wu =ytfa-^i 20 

[0013] 

H85J©SGK«>»1*] EAT, *3§!£<E>-3lifc0i]£|gl®&- 
fflv^T*fl:«Hcttf!r«- BIB. #JMiro3dMI»* 30 

Lfc4MR 0»W!¥8-3O 7 7 1 7) fclE*W>L-o gfc 

[0 0 14] tta«jr*H:3~6ri, SiJP#ai-ioT 

«)rt»!MH±j||Sl, *S**.*IIB4FPGA (F i e I • 

dPrograraable Gate Ar ray) C 40 
J:oT«J***tTk^fi. JE«¥S:7~1 0(4. W&x— 
& —WW] K iSEtS-t- 5 R AM!ti^<0'< y 7 7 / -t- U X'fo 

U |*«Mi**S3~6teAaL-C. rtgliSStSiSrgSlJEi- 
5. CPU^Trfcit^tUrMil-TSROM-^RAM/j* 

[0015] 1 2 14. fasst^^a 3 ~ 6 

^>^-7i-n-fc5 0 ttsa^ffcl 414. Mffc-r-^ 50 



ttti*t5^y^-C*>6. flMIWHtt^Sl 514, 1216 
[0016] *SU£eaiT-(4, s&SSWS#&3 ~6 rortSB 

[0017] (1) m^mt i,x<ommm -mt u 

5„ BB6(C*S»t5 7-f/u^EI!S (3) , feffijESIS 

(4) , UCR0B (5) , T'-f-SFEtt (6) «r, 2)c|g 
KrofSiJS^g^IS: 3 ~ 6 k J: o TWTro ± 5 

10 0 18] 7-f yU^SK-X?tt* 07(a) , 

(b) \z^£ft%£ote7 4^*m&fc&ft&hZ)o c 

^***rrtiS:±*3lE*i*ifc U 4 0 0 dpi 0>*Hft«-e 
W««:Bfc*5&tf 17^^5 0 0 01^^4 

8 try * k-t% k+ 8 tTy h X 5 0 0 OSj^x 2 

*x 3fe5J=2 4 0 0 0 0 try h iis, 
[0 0 19] — M«*fa3-60-«iLt, 

{f^^^f/v • u *?y#*f—9~?y#^ (1 9 9 7 V 
3 1JV 3 ^*#3t3M±) tf>4 — 6^— ^SixS 
f±a«<OFPGA (XC4 0 6 2XL) OrtjKpJffi* 
RAM^Mtt, 7 3 7 2 8 feTy h-Cfc5fc«K ISI&fll 
OFPGAfc«fflt5i&W J fc5, ®tt*«d*J»*:U 

10020] -tr-e, ^(omm^m-r^tz.^z^ 

Wtftt. F P G AKrtIpIffift/h*iO)7-f >^ * !) Sr 
VTt^c-y OlBtSlSiliaS: 3 2 o^«9, ^jfeS* 

8 try hX 3 2Hr^X 2*X 3fe^=l 5 3 6 \fy bt 
[0 0 2 1] Lo g^¥S2^<bai^*n^ill^7 f - 

tw»»IU -^n^n^/O- K 1 . s<fb'2 % . • • , 
5o ^^^FSSrffi^fc*, H14(c,t:1-J: i\z % /<yKi 



(4) 



¥fffl¥-l 1-1 1 2 7 5 3 



(i=2-n-l) (Omi&y— ftoftm^'OV i - 1 
<0&l*7-f'l''*iijJDb. '<'sV \<n>W'&.7 : —*<om'&YZ. 
/<./ K i + 1 <n&5S7'<'>'Sri&!>0-t-3. Z<D£ o ir, HE 
7 i 8 tr, Mfi6x-^A^«r«3 9m^5B#lr. 2 

[0 0 2 2] IHISi^TSfcliSlwA^^tLfcS^- 

iM4. Bl5^7P;-t-j:^^ % ±jfefi;frrfii<D3 2iI^5lf£^::# 
3 2p5(?iS:tii^lUfc^. &»::g52 7-Y >-<0§tJJ<E> 3 2 SB 
^Srffi^J-t--5o WTI^l^bT. lEtg^lrfEK^^c 10 
ft^7W^ro^tDC0 3 2pjSl$rtll^]-r2i„ 
10 0 2 3] -tro&Btf, %l7*{^izmy . &<D3 2 
^vKl£!?^2 7-r^#<aiffi&-7*— * 

4 pi^SrS^ LT 3 2 Bj^Srffi^i-S., KAT^t' L 
10 0 2 4] ^<D«t5»-U-C, LogStetof.ffiA .20 

[00 2 5] ?SS^¥ia:rt§m^l*5MT-#5'h#4W7 ' 
Vp^y SM£fflL£:7-<'/l'*[US&, feffllElHlSS. UC 

fatS^Sri^ f?t*±ifc3iE*-[6]//» 5 0 0 OHilgroM^i: 30 

I 0 0 2 6 ] r. (73 i 0 ^X^A51fi$^fc7 >\>9W&, 
■ftMREEIIg, x^*ES&£!S!3IilC3P£g:3 
~6-e^m-T5^«)O^S^SiSr ; T'ftSS(^S:l 2 Kg 
9fbT*5< 0 

[0 0 2 7] *i\ !S®^^3~6»C. ±|E!S!gSr 

«rXflU**.5*!rK:, Br£e>S*UBT*ftat|Hft¥gfc8i:: 40 

10 0 2 8] m^Wcs^nm^— ?Mtc, fatft 



[0 0 2 9] rcoi^t-L-C, tfrtE4fc?RU:*5»t5#9 — 
(FPGA) "Sr-SBtfUB U-r*m-C* 4. SLk. & 

5. 

[00 3 0] (2) ■aytra-^ffl^+tttttro^ 
MOT; ^rt?l4— OTtbT. ^^-y-J-jJ»P>m**ti.fciij 

[ 0 0 3 i ] ttSfltll#R3 Ktt. *rifcL*:«** 
CD OjHIS0lfcR*iOl6aSrKXEi-5. 

4. 51-14, HttW*— **»rttt*riiia-t-a»aSrRJ6-*" 

5. SiS«S?3MS:6t-|4, !Sl»^3i:J:c.t^i 
ftHa^ftfcBTffc^— 9 i: 1 0 KSEEfc-XA 
b^ ffO^fegZTJIolri* 5 0 0 OW3S«?HHIfe4: br^^tr 
a - 9 \z. m 7J 5 5„ 

[0 03 2] SraSi^®:^^ 3 ~ 6 t:: JblS!i3£:S::£1-5 

tt^s liti? ±immm**«:*«^« 1 2 *»?>wt* 

+ +1 3, »««**«3~ 6 
J=IBHtt*aa2i«*T*>;h.. IEiS^S9 t 1 0 KSEJLfcMfc 
f-**«7.**ix«. lBtt*S9Xtt:l 0d>b 

^— ^4-ti57Ji--5<, rwiStebT. 121 1 W3IJECTI4=> 

[0 0 3 3] (3) ayt'a-jJ'fflyyy^tLtCl 
; r. r-CI4— M LT» hJJ-irs/^ WS 13 

3 x-y7"yy^3yhB-7afrop. 4 3 
$^TV>5 J: 5 fc^— S??'!) 4: bTtb^i--5^?r 

[0 0 3 4] E18 l^^StlS^n y^llrort, M^B&g 

a. C PU» : 't-'^ J V# a y h a-74*tlimp 

b. 7*y h9 : X^i'-i'fflS'-^tfttttS. 

[0 0 3 5] H8«Cjr;54x5^->'> 5 V'f y ?7.-r. 

[00 3 6] CP U95J4. *Hltefifilro»]?9^S 1 1 l-tB 



(5) 



[0037] K&mmvt^® A\z.^y7^ y^ mmmrnz 
<om. wmm&Xtttt* fattens: 7'. a , 9 , 1 0 & 

8k 5. 6Srtt*UTia**g|;9. 1 0 K-r-* £7 ^ir 

***Lfc0, |ft««J^S6fcaaUTE«^»9. 10 
1 01-x— ^*T^-fe^-C#5±5tC-T5. 
[00 3 8] S&fc. ttS9(IF¥S3. 6tt, ttSftK 

mxL-C^fflb-r, IE«#»7. 8, 9. 1 Oftco^-* 

fftSfaiT^a 3-6 ©rt«fcR£1-3fcfc©IMiflra«r 
*H^a 1 2 Kg 8T L-C33 < . 

[0039] ft!l 1 1 mi: 9 ±|goMia«rtt 

»«**a3~6i::lSM£i-.5. atj::» ayfa-^A^ 
SHC^ai 3 £:frUTA73$;h,fc7'y ^ hdiTJ^x-^ 20 
-H. Sl]»^Sl 1 1*3(73 RAMlCA7J"t"5o JfoHfPfMi 

1 1 rtmCPU^COr-^SrMIL, KT?fe 

nil, sttsi-afc^/^-r'fcWK^ai 2^7^^ 
a«*^*4H, abnfcy'— *«rw«9*— ^tbriB 

ty-^feaD. ffe®i^»^4(wioX7 f -^^«-§- 

##ii*n5„ X. RAMrtff)7- ^EM^— 30 
*U1. ttffilM^a 5 1=5*— tro=?^KS: 

tr. 

[0 0 4 0] Z.(D£oiZ, CPU^f*— ^StBSSiJU, 

a^ea^ai;:** 5. croj^KL-c, 

-ifci^l^LT. ElKOl^JififiaJttaVtra. — ^fflT'yv 
* £ LT»fW3. 40 
[004 1] 

PGA) SH£/BLT^57c*> ig/BL S I Srftffli"-5 i 
£tt&FPGA-Cffijft1-SJ:9 fe. Xfl<CFP 
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[0 0 4 2] Hf*JS2|E|fe«)55IBfc J:ntf. TOfex— * 
ro£^2E*(6] ro##J£t#ISl#<D@i3§«:SHg LTtti:73 LT 

7 -f /u^«*SrS**A< SWT-fa C t a. 
[0 0 4 3] WUfc3C3|E*«)J69]fcJ:;h.tf. Htfc-r— * 
©M*3t*iai«)»«l*»«|!»«5|0«SrMUTIBtg^ft 

[0 0 4 4] B#K4lE««)«9]l=J:*utf. ttOa^f 
a.-^fcroHBtt^aSr'fru Bt**o*:]SflllitiftSr4a« 

[0 0 4 5] »**5fE«fe<0?6MlwJ:ixH» te = yf 

[mil *»M©3ttt«»*rt«:aM\ 

[02] 7-f /u^|h]^i73— SBS:#?j£i-5 7-f >-^*y Sr 

[03] Log ^m^Ete^-* Sr^O Kfc#« Lfc 

ei-^fca. 

[14] ^^K^— ^<Of5©^a— «5*#tBUS:IJiPJ-r 
[El 5] K i <75£jt3£^JIfi]W^flSrSftBJi-5l2]T-4) 

•r. 

[07] (a) . (b) li. 7-fyu^E«SWfirS%i- 0 
[0 8] *36?l!j»Hi7B3ih.a^-3^y 

1 A*^a 

2 LogtAfft 

3. 4. 5, 6 ttaftiF^a 

7 . 8 . 9 . 10 ffitS^a 

1 1 mm*?-®. 

1 2 ««^a 

1 3 mgt^m 
i 4 ttitsmz 

1 5 {&Ji5)-^^a 
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